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REPORT OF PRELIMINARY GEOTECHNICAL INVESTIGATION
Davidson Residential Development
811-827 Coast Boulevard South
La Jolla, California

JOB NO. 20-12787

The following report presents the findings and recommendations of Geotechnical
Exploration, Inc. for the subject project.

I. PROJECT SUMMARY

It is our understanding, based on our communications with your architect, Andy
Fotsch of Will and Fotsch Architects, and review of architectural plan set, dated
August 21, 2020, that the single-family residential structures currently addressed as
813, 815, 817 and 819 Coast Boulevard will be demolished.

The upper level of the structure addressed as 821 Coast Boulevard South and the
foundation for the structure at 827 Coast Boulevard South will be demolished. The
structure currently addressed as 827 Coast Boulevard South will be moved to the
upper level of the structure at 821 Coast Boulevard South. The existing foundation
for the structure at 827 Coast Boulevard South will be demolished.

A multi-story, multi-family residential apartment structure over parking garages will
be developed in the southeast portion of the site. The three detached, single-family
residential structures currently addressed as 811, 821 and 825 will be remodeled.
The entire site will receive associated improvements. The new structures are to be
constructed of standard-type building materials utilizing conventional shallow
foundations with either concrete slabs on-grade or raised wood floors. Foundation
loads are expected to be typical for this type of relatively light to moderate weight

construction.
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Based on our understanding of the proposed construction, excavations for the parking
level garage basement in the multi-family residential structure will require shoring to
prevent collapse of the walls of the excavation and destabilization of adjacent
properties. Furthermore, it is our explicit opinion that the proposed site development
would not destabilize neighboring properties or induce the settlement of adjacent

structures if designed and constructed in accordance with our recommendations.

When final architectural and engineering plans have been prepared, they should be
made available for our review. Additional or modified recommendations will be

provided at that time if warranted.

II. SCOPE OF WORK

The scope of work performed for this investigation included a site reconnaissance and
subsurface exploration program under the direction of our geologist with the
placement, logging and sampling of five exploratory borings and one hand auger
boring, review of available published information pertaining to the site geology,
laboratory testing of sampled soils, geotechnical engineering analysis of the field and
laboratory data, and the preparation of this report. The data obtained and the
analyses performed were for the purpose of providing design and construction criteria
for the project earthwork, building foundations, shoring walls and slab on-grade
floors.

III. SITE DESCRIPTION
The subject site consists of multiple lots addressed as 811-827 Coast Boulevard

South, and is known as Assessor’s Parcel Nos. 350-070-10-00 and 350-070-11-00,
Lots 9, 10 and 11, Block 55, per Recorded Map No. 352, in the La Jolla region of the
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City and County of San Diego, State of California. Refer to Figure No. I, the Vicinity
Map, for the site location.

The roughly rectangular-shaped site is approximately 0.45-acre. The site is bordered
on the southwest by three single-family residences at similar elevations; on the
northeast by a multi-family residential apartment structure at similar elevations; on
the southeast by an alley at higher elevation; and on the northwest by Coast
Boulevard South at a lower elevation. The site is located on a gently sloping 4:1
(horizontal:vertical) hillside descending to the northwest, with the natural drainage
trending in the same direction.

The site is currently developed with eight detached single-family residential
structures, with landscaping and associated improvements surrounding each
individual structure. The three northwestern structures with nhumbered addresses
811, 821 and 825 have a split-level design, with the main level situated over lower
level parking garages and concrete driveways, which provide access to the site.
Access is also available by an alley in the rear of the site.

Elevations across the site range from approximately 63 feet above mean sea level
(MSL) along the northwestern property line, to approximately 93 feet above MSL
along the southeastern property line. Information concerning approximate elevations
across the site was obtained from Google Earth Imagery and the Existing Exterior
Elevation sheets in the architectural plan set by Will and Fotsch architects, dated
August 21, 2020. Refer to the Plot Plan with Site-Specific Geology (Figure No. IIa)
and Geologic Cross Sections A-A’ and B-B’ (Figure Nos. IIb-c) for topographic and
locational information.
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Vegetation on the site consists primarily of ornamental shrubbery and some mature
trees. Recycled rubber and mulch are spread across much of the site in landscaping

areas.

IV. FIELD INVESTIGATION

The field investigation consisted of a surface reconnaissance and a subsurface
exploration program utilizing a limited-access tripod drill rig with a continuous flight
solid stem auger and a hand auger to investigate and sample the subsurface soils on
June 25, 2020. Five exploratory borings (B-1 to B-5) and one hand auger boring
(HA-1) were advanced around the existing residential structures and in the vicinity
of the proposed development and associated improvements. The exploratory borings
were advanced to depths ranging from 8 to 21.5 feet in order to obtain representative
soil samples and to define the soil profile across the project area. The soils
encountered in the exploratory borings were continuously logged in the field by our
representative and described in accordance with the Unified Soil Classification System
(refer to Appendix A). The approximate locations of the exploratory borings are
shown on the Plot Plan, Figure No. IIa.

Representative samples were obtained from the exploratory borings at selected
depths appropriate to the investigation. Sampling consisted of a 140-pound hammer
falling 30 inches onto a 2-inch outer diameter Standard Penetration Test (SPT) split-
spoon sampler (ASTM D1586-18) and a 3-inch outer diameter ring-lined Modified
California split-tube sampler (ASTM D3550-17). The number of blows required to
drive the sampler the last 12 inches was recorded for use in evaluation of the soil
consistency. The following chart provides an in-house correlation between the
number of blows and the consistency of the soil for the 2-inch O.D. Standard
Penetration Test and the 3-inch O.D. Modified California sampler.
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2-INCH O.D. 3-INCH O.D.
DENSITY SAMPLER SAMPLER
SOIL DESIGNATION BLOWS/FOOT BLOWS/FOOT
Sand and Very Loose 0-4 0-7
Non-plastic Loose 5-10 8-20
Silt Medium Dense 11-30 21-53
Dense 31-50 54-98
Very Dense Over 50 Over 98
Clay and Very Soft 0-2 0-2
Plastic Silt Soft 3-4 3-4
Firm 5-8 5-9
Stiff 9-15 10-18
Very Stiff 15-30 19-45
Hard 31-60 46-90
Very Hard Over 60 Over 90

Bulk samples were also collected from the exploratory borings to aid in classification
and for appropriate laboratory testing. All samples were returned to our laboratory
for evaluation and testing. Exploratory boring logs were prepared on the basis of our
observations and laboratory test results, and are attached as Figure Nos. IIla-f.

The exploratory boring logs and related information depict subsurface conditions only
at the specific locations shown on the plot plan and on the particular date designated
on the logs. Subsurface conditions at other locations may differ from conditions
occurring at these locations. Also, the passage of time may result in changes in the
subsurface conditions due to environmental changes.

V. LABORATORY TESTS AND SOIL INFORMATION

Laboratory tests were performed on disturbed and relatively undisturbed soil samples
in order to evaluate their physical and mechanical properties and their ability to
support the proposed residential structure and improvements. The test results are
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presented on Figure Nos. Illa-f and IV. The following tests were conducted on

representative soil samples:

Moisture Content (ASTM D2216-19)

Density Measurements (ASTM D2937-17e2)

Laboratory Compaction Characteristics (ASTM D1557-12e1)
Determination of Percentage of Particles Smaller than #200 Sieve
(ASTM D1140-17)

Standard Test Method for Direct Shear Test of Soils under
Consolidated Drained Conditions (ASTM D3080-11)

RN~

ol

Moisture content and density measurements were performed by ASTM methods
D2216-19 and D2937-17e2 respectively to establish the in-situ moisture and density
of samples retrieved from the exploratory borings. Test results are presented on the

logs at the appropriate sample depths.

Laboratory compaction values (ASTM D1557-12e1) establish the optimum moisture
content and the laboratory maximum dry density of the tested soils. The relationship
between the moisture and density of remolded soil samples helps to establish the
relative compaction of the existing fill soils and soil compaction conditions to be
anticipated during any future grading operation. The test results are presented on

the boring logs at the appropriate sample depths.

The particle size smaller than a No. 200 sieve analysis (ASTM D1140-17) aids in
classifying the tested soils in accordance with the Unified Soil Classification System
and provides qualitative information related to engineering characteristics such as
expansion potential, permeability, and shear strength. The test results are presented

on the boring logs at the appropriate sample depths.
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Two direct shear tests (ASTM D3080-11) were performed on undisturbed soil samples
in order to evaluate strength characteristics of the formational material. The shear
tests were performed with a constant strain rate direct shear machine. The
specimens tested were saturated and then sheared under various normal loads. The
direct shear test results are presented on Figure No. IV.

The expansion potential of soils is determined, when necessary, utilizing the Standard
Test Method for Expansion Index of Soils (ASTM D4829-19). In accordance with the
Standard (Table 5.3), potentially expansive soils are classified as follows:

EXPANSION INDEX POTENTIAL EXPANSION
0 to 20 Very low
21 to 50 Low
51 to 90 Medium
91 to 130 High
Above 130 Very high

Based on our visual classification and our past experience with similar soils, it is our
opinion that the existing fill and formational materials of the Old Paralic Deposits,
Unit 7 and Point Loma Formation encountered in the borings possess a very low to
low potential for expansion. Therefore, we have assigned a maximum expansion

index of less than 50 to these soils.

Based on the field and laboratory test data, our observations of the primary soil types,
and our previous experience with laboratory testing of similar soils, our Geotechnical
Engineer has assigned values for friction angle, coefficient of friction, and cohesion
for those soils that will have significant lateral support or load bearing functions on
the project. These values have been utilized in determining the recommended
bearing value as well as active and passive earth pressure design criteria for
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foundations, retaining walls, and slope stability calculations. Slope stability
calculations are included in Appendix C.

VI. REGIONAL GEOLOGIC DESCRIPTION

San Diego County has been divided into three major geomorphic provinces: the
Coastal Plain, the Peninsular Ranges and the Salton Trough. The Coastal Plain exists
west of the Peninsular Ranges. The Salton Trough is east of the Peninsular Ranges.
These divisions are the result of the basic geologic distinctions between the areas.
Mesozoic metavolcanic, metasedimentary and plutonic rocks predominate in the
Peninsular Ranges with primarily Cenozoic sedimentary rocks to the west and east of
this central mountain range (Demere, 1997).

In the Coastal Plain region, where the subject property is located, the “basement”
consists of Mesozoic crystalline rocks. Basement rocks are also exposed as high relief
areas (e.g., Black Mountain northeast of the subject property and Cowles Mountain
near the San Carlos area of San Diego). Younger Cretaceous and Tertiary sediments
lap up against these older features. These sediments form a “/ayer cake” sequence
of marine and non-marine sedimentary rock units, with some formations up to 140
million years old. Faulting related to the La Nacion and Rose Canyon Fault zones has
broken up this sequence into a humber of distinct fault blocks in the southwestern
part of the county. Northwestern portions of the county are relatively undeformed
by faulting (Demere, 1997).

The Peninsular Range form the granitic spine of San Diego County. These rocks are
primarily plutonic, forming at depth beneath the earth’s crust 140 to 90 million years
ago as the result of the subduction of an oceanic crustal plate beneath the North
American continent. These rocks formed the much larger Southern California
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batholith. Metamorphism associated with the intrusion of these great granitic masses
affected the much older sediments that existed near the surface over that period of
time. These metasedimentary rocks remain as roof pendants of marble, schist, slate,
quartzite and gneiss throughout the Peninsular Ranges. Locally, Miocene-age
volcanic rocks and flows have also accumulated within these mountains (e.g.,
Jacumba Valley). Regional tectonic forces and erosion over time have uplifted and

unroofed these granitic rocks to expose them at the surface (Demere, 1997).

The Salton Trough is the northerly extension of the Gulf of California. This zone is
undergoing active deformation related to faulting along the Elsinore and San Jacinto
Fault Zones, which are part of the major regional tectonic feature in the southwestern
portion of California, the San Andreas Fault Zone. Translational movement along
these fault zones has resulted in crustal rifting and subsidence. The Salton Trough,
also referred to as the Colorado Desert, has been filled with sediments to depth of
approximately 5 miles since the movement began in the early Miocene, 24 million
years ago. The source of these sediments has been the local mountains as well as
the ancestral and modern Colorado River (Demere, 1997).

As indicated previously, the San Diego area is part of a seismically active region of
California. It is on the eastern boundary of the Southern California Continental
Borderland, part of the Peninsular Ranges Geomorphic Province. This region is part
of a broad tectonic boundary between the North American and Pacific Plates. The
actual plate boundary is characterized by a complex system of active, major, right-
lateral strike-slip faults, trending northwest/southeast. This fault system extends
eastward to the San Andreas Fault (approximately 70 miles from San Diego) and
westward to the San Clemente Fault (approximately 50 miles off-shore from San
Diego) (Berger and Schug, 1991).
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In California, major earthquakes can generally be correlated with movement on
active faults. As defined by the California Division of Mines and Geology, now the
California Geological Survey, an "active" fault is one that has had ground surface
displacement within Holocene time, about the last 11,000 years (Hart and Bryant,
1997). Additionally, faults along which major historical earthquakes have occurred
(about the last 210 years in California) are also considered to be active (Association
of Engineering Geologist, 1973). The California Division of Mines and Geology defines
a "potentially active" fault as one that has had ground surface displacement during
Quaternary time, that is, between 11,000 and 1.6 million years (Hart and Bryant,
1997).

During recent history, prior to April 2010, the San Diego County area has been
relatively quiet seismically. No fault ruptures or major earthquakes had been
experienced in historic time within the greater San Diego area. Since earthquakes
have been recorded by instruments (since the 1930s), the San Diego area has
experienced scattered seismic events with Richter magnitudes generally less than
M4.0. During June 1985, a series of small earthquakes occurred beneath San Diego
Bay, three of which were recorded at M4.0 to M4.2. In addition, the Oceanside
earthquake of July 13, 1986, located approximately 26 miles offshore of the City of
Oceanside, had a magnitude of M5.3 (Hauksson and Jones, 1988).

On June 15, 2004, a M5.3 earthquake occurred approximately 45 miles southwest of
downtown San Diego (26 miles west of Rosarito, Mexico). Although this earthquake
was widely felt, no significant damage was reported. Another widely felt earthquake
on a distant southern California fault was a M5.4 event that took place on July 29,
2008, west-southwest of the Chino Hills area of Riverside County.
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Several earthquakes ranging from M5.0 to M6.0 occurred in northern Baja California,
centered in the Gulf of California on August 3, 2009. These were felt in San Diego
but no injuries or damage was reported. A M5.8 earthquake followed by a M4.9
aftershock occurred on December 30, 2009, centered about 20 miles south of the
Mexican border city of Mexicali. These were also felt in San Diego, swaying high-rise

buildings, but again no significant damage or injuries were reported.

On April 4, 2010, a large earthquake occurred in Baja California, Mexico. It was
widely felt throughout the southwest including Phoenix, Arizona and San Diego in
California. This M7.2 event, the Sierra El Mayor earthquake, occurred in northern
Baja California, approximately 40 miles south of the Mexico-USA border at shallow
depth along the principal plate boundary between the North American and Pacific
plates. According to the U. S. Geological Survey this is an area with a high level of
historical seismicity, and it has recently also been seismically active, although this is
the largest event to strike in this area since 1892. The April 4, 2010, earthquake
appears to have been larger than the M6.9 earthquake in 1940 or any of the early
20 century events (e.g., 1915 and 1934) in this region of northern Baja California.
The event caused widespread damage to structures, closure of businesses,
government offices and schools, power outages, displacement of people from their
homes and injuries in the nearby major metropolitan areas of Mexicali in Mexico and

Calexico in Southern California.

This event's aftershock zone extends significantly to the northwest, overlapping with
the portion of the fault system that is thought to have ruptured in 1892. Some
structures in the San Diego area experienced minor damage and there were some
injuries. Ground motions for the April 4, 2010, main event, recorded at stations in
San Diego and reported by the California Strong Motion Instrumentation Program
(CSMIP), ranged up to 0.058g.
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On July 7, 2010, a M5.4 earthquake occurred in Southern California at 4:53 pm
(Pacific Time) about 30 miles south of Palm Springs, 25 miles southwest of Indio, and
13 miles north-northwest of Borrego Springs. The earthquake occurred near the
Coyote Creek segment of the San Jacinto Fault. The earthquake exhibited right
lateral slip to the northwest, consistent with the direction of movement on the San
Jacinto Fault. The earthquake was felt throughout Southern California, with strong
shaking near the epicenter. It was followed by more than 60 aftershocks of M1.3
and greater during the first hour.

In the last 50 years, there have been four other earthquakes in the magnitude M5.0
range within 20 kilometers of the Coyote Creek segment: M5.8 in 1968, M5.3 on
2/25/1980, M5.0 on 10/31/2001, and M5.2 on 6/12/2005. The biggest earthquake
near this location was the M6.0 Buck Ridge earthquake on 3/25/1937.

VII. SITE-SPECIFIC SOIL & GEOLOGIC DESCRIPTION

Our field investigation, reconnaissance and review of the geologic map by Kennedy
and Tan, 2008, “Geologic Map of San Diego, 30°’x60’ Quadrangle, CA” indicate that
the site is underlain at depth by late to middle Pleistocene-Aged Old Paralic Deposits,
Unit 7 (Qopy) and upper Cretaceous-Aged Point Loma Formation (Kp) formational
materials. In the northwestern portion of the site, Old Paralic Deposits overlies the
Point Loma Formation. An unconformity exists at the geologic contact, where a
significant time gap has occurred between the depositional events of younger Old
Paralic Deposits sediments over significantly older Point Loma sediments. The Point
Loma Formation underlies the southeastern portion of the site at shallower depth,
where the Old Paralic Deposits was not encountered in our investigation. During the
course of our field investigation, Old Paralic Deposit formational materials were
encountered in five of our exploratory borings, specifically the borings in the
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northeastern portion of the site. Point Loma formational materials were encountered
in four of our exploratory borings. The encountered formational materials are, in
general, overlain by approximately 2.5 to 5 feet of artificial fill soils (Qaf). An excerpt
of the geological map (Kennedy and Tan, 2008) is included as Figure No. V, Geologic
Map and Legend.

A. Stratigraphy

Artificial Fill Soils (Qaf): The entire site is overlain by artificial fill soils that were
encountered in all of the exploratory borings. The encountered fill soils were
observed to consist of loose to medium dense, fine- to medium-grained silty sand
and soft to stiff sandy clay. The fill soils are, in general, slightly moist to moist, light
to dark brown to reddish brown. In our opinion, the artificial fill soils are not suitable
in their current condition for support of loads from structures or additional fill. The
artificial fill soils are considered to have a low expansion potential and the materials
are suitable for use as new fill or wall backfill on the site. Refer to Figure Nos. IIIa-f
for details.

Old Paralic Deposits, Unit 7 (Qop7): Underlying the artificial fill soils is the late to

middle Pleistocene-Aged Old Paralic Deposits, Unit 7 formational materials. These
formational materials were encountered in five exploratory borings (B-1 and B-2, B-
4 and B-5, and HA-1). These materials were observed to consist of loose to dense,
fine-to coarse-grained silty sand, clayey sand and coarse-grained poorly graded sand
with silt. They are, in general, slightly moist to wet, brown to reddish brown, olive
and yellowish brown and olive yellow.
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In our opinion, the Old Paralic Deposits, Unit 7 formational soils at a depth of 8 feet
and below from existing grade are suitable in their current condition for support of
loads from structures or additional fill. Refer to Figure Nos. IIIa-b and IIld-f for
details. According to the aforementioned geologic map, Kennedy and Tan (2008)
describe the Old Paralic Deposits, Unit 7 as “"Poorly sorted, moderately permeable,
reddish brown, interfingered strandline, beach estuarine and colluvial deposits

composed of siltstone, sandstone and conglomerate.”

Point Loma Formation (Kp): Underlying the artificial fill soils, the Old Paralic Deposit,
Unit 7, and the entire site is underlain at depth by the upper Cretaceous-aged Point
Loma Formation. The Point Loma Formation was encountered in four exploratory
borings (B-2 to B-5). The encountered formational materials were observed to
consist of loose, very dense, fine-grained silty sand. Fine-grained clayey sand from
4 to 82 feet was observed in boring B-3. These formational materials are, in general,
slightly moist to moist, bluish gray to olive to olive yellow with reddish brown lenses.
The formational materials are considered to have a low expansion potential and have
very good bearing strength characteristics and are suitable in their current condition
for support of loads from structures or additional fill. Refer to Figure Nos. IIIb-e for
details. According to the aforementioned geologic map, Kennedy and Tan (2008)
describe the Point Loma Formation as “Interbedded, fine-grained, dusky-yellow
sandstone and olive-gray siltstone.”

B. Structure

The Old Paralic Deposits, Unit 7 (Qopz), do not contain any visible geologic structure.
The paralic deposits, also called marine terrace deposits, form on near horizontal
wave-cut benches during sea-level regression and regional uplift. The geologic map
by Kennedy and Tan (2008) depicts a relatively level contact between the Old Paralic
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Deposits and the underlying Point Loma Formation. Lensed structure was observed
in the Point Loma Formation during our subsurface investigation. The Point Loma
Formation has been observed by our geologists to contain stratified and laminated

structure in outcropping bluff areas within close proximity to the subject site.

Regional geologic structure was corelated by using information obtained in our
exploratory borings and the mapped geology of the La Jolla area. The geologic
contact between the Old Paralic Deposits and the Point Loma Formation is an
unconformity. The basal contact of the Old Paralic Deposits is near horizontal, at an
elevation of approximately 52 feet above MSL in the northwestern portion of the site.
The inland edge of the marine terrace bench occurs in the eastern area of the site,
where the Point Loma formation was observed to be directly underlying the fill soils.
For greater understanding of the geologic structure, refer to Figure Nos. IIb-c, the
Geologic Cross Sections.

Review of the Point Loma Formation in the geologic map by Kennedy and Tan, 2008,
“Geologic Map of San Diego, 30’x60’ Quadrangle, CA”, depicts a strike measurement
of N50°E and a dip of 7 degrees southeast, on the outcropping bluff located
approximately 400 feet to the northwest of the subject site. The measured strike
and dip will produce an apparent dip of the Point Loma Formation bedding at the site
of 6 to 7 degrees in to the plane of the slope.

It is our opinion that the strength characteristics of the Old Paralic Deposits, Unit 7
are favorable and suitable for bearing proposed structures and improvements. The
near horizontal basal contact of the Old Paralic Deposits is considered favorable in
the northwestern portion of the site. In the central portion of the site, from the
northeast to southwest property line, the inland edge contact of the Old Paralic

Deposits is steeply sloped to near vertical. This could present a soil stability issue
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and may result in differential settlement of soils with different bearing characteristics
under the proposed multi-family apartment structure.

As such, for support of the entire multi-family apartment structure, we recommend
either: (1) a combination of caisson and grade beam design with shallow individual-
spread and/or continuous footings, deepened sufficiently where necessary to bear
structural foundation loads entirely in Point Loma Formation, with a removal and
recompaction of the building pad undertaken so garage floor slabs are bearing on
uniformly compacted soils, or (2) conventional, individual-spread and/or continuous
shallow footing foundations with a full removal and recompaction of the entire multi-
family apartment structure pad, including an undercut of Point Loma Formation in
the southeastern portion of the building pad. Further details for site preparation,
foundation design and slabs on-grade are discussed in the Conclusions and

Recommendations section.

Based on the shallow dip angle, the direction of the dipping beds and the Point Loma
Formation strength characteristics, it is our opinion that the geologic structure of
Point Formation is considered favorable from a slope stability perspective. However,
shoring designed and constructed in accordance with our recommendations will be

required to make the excavation for the multi-family apartment structure.

VIII. GEOLOGIC HAZARDS

Our review of the City of San Diego Seismic Safety Study -- Geologic Hazards Map
Sheet 29, dated 2008, indicates that the site is located in a geologic hazard area
designated as Category 53. Category 53 is identified as being underlain by “"Level or
sloping terrain, unfavorable geologic structure, low to moderate risk.” The site is

located on a gently sloping 4:1 (h:v) hillside descending to the northwest. From our
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reconnaissance and the data obtained in our field investigation, it is our opinion, in
general, that the unfavorable geologic structure does not apply from a hillside
stability perspective and the site is low risk. An excerpt from the seismic study sheet
29 is p'resented as Figure No. VI.

The following is a discussion of the geologic conditions and hazards common to the
La Jolla area, as well as project-specific geologic information relating to development
of the subject site.

A. Local and Regional Faults
Reference to the Geologic Map and Legend, Figure No. IV (Kennedy and Tan, 2008),
indicates that no faults are shown to cross the site. In our explicit professional

opinion, neither an active fault nor a potentially active fault underlies the site.

Rose Canyon Fault: The Rose Canyon Fault Zone (Mount Soledad and Rose Canyon

Faults) is mapped approximately 2.2 miles east of the site. The Rose Canyon Fault
is mapped trending north-south from Oceanside to downtown San Diego, from where
it appears to head southward into San Diego Bay, through Coronado and offshore.
The Rose Canyon Fault Zone is considered to be a complex zone of onshore and
offshore, en echelon strike slip, oblique reverse, and oblique normal faults. The Rose
Canyon Fault is considered to be capable of generating an M7.2 earthquake and is
considered microseismically active, although no significant recent earthquakes since

1769 are known to have occurred on the fault.
Investigative work on faults that are part of the Rose Canyon Fault Zone at the Police

Administration and Technical Center in downtown San Diego, at the SDG&E facility in

Rose Canyon, and within San Diego Bay and elsewhere within downtown San Diego,
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has encountered offsets in Holocene (geologically recent) sediments. These findings
confirm Holocene displacement on the Rose Canyon Fault, which was designated an
“active” fault in November 1991 (Hart and Bryant, 1997).

Rockwell (2010) has suggested that the RCFZ underwent a cluster of activity
including 5 major earthquakes in the early Holocene, with a long period of inactivity
following, suggesting major earthquakes on the RCFZ behaves in a cluster-mode,
where earthquake recurrence is clustered in time rather than in a consistent
recurrence interval. With the most recent earthquake (MRE) nearly 500 years ago,
it is suggested that a period of earthquake activity on the RCFZ may have begun.
Rockwell (2010) and a compilation of the latest research implies a long-term slip rate
of approximately 1 to 2 mm/year.

Coronado Bank Fault: The Coronado Bank Fault is located approximately 11.4 miles

southwest of the site. Evidence for this fault is based upon geophysical data (acoustic
profiles) and the general alignment of epicenters of recorded seismic activity (Greene
et al., 1979). The Oceanside earthquake of M5.3 recorded July 13, 1986, is known
to have been centered on the fault or within the Coronado Bank Fault Zone. Although
this fault is considered active, due to the seismicity within the fault zone, it is
significantly less active seismically than the Elsinore Fault (Hileman et al., 1973). It
is postulated that the Coronado Bank Fault is capable of generating a M7.6
earthquake and is of great interest due to its close proximity to the greater San Diego

metropolitan area.

Newport-Inglewood Fault: The offshore portion of the Newport-Inglewood Fault Zone
is located approximately 23 miles northwest of the site. A significant earthquake
(M6.4) occurred along this fault on March 10, 1933. Since then no additional

significant events have occurred. The fault is believed to have a slip rate of
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approximately 0.6-mm/yr with an unknown recurrence interval. This fault is believed
capable of producing an earthquake of M6.0 to M7.4 (Grant Ludwig and Shearer,
2004).

Elsinore Fault: The Elsinore Fault is located approximately 38 to 55 miles east and

northeast of the site. The fault extends approximately 200 km (125 miles) from the
Mexican border to the northern end of the Santa Ana Mountains. The Elsinore Fault
zone is a 1- to 4-mile-wide, northwest-southeast-trending zone of discontinuous and
en echelon faults extending through portions of Orange, Riverside, San Diego, and
Imperial Counties. Individual faults within the Elsinore Fault Zone range from less
than 1 mile to 16 miles in length. The trend, length and geomorphic expression of
the Elsinore Fault Zone identify it as being a part of the highly active San Andreas
Fault system.

Like the other faults in the San Andreas system, the Elsinore Fault is a transverse
fault showing predominantly right-lateral movement. According to Hart et al. (1979),
this movement averages less than 1 centimeter per year. Along most of its length,
the Elsinore Fault Zone is marked by a bold topographic expression consisting of
linearly aligned ridges, swales and hallows. Faulted Holocene alluvial deposits
(believed to be less than 11,000 years old) found along several segments of the fault
zone suggest that at least part of the zone is currently active.

Although the Elsinore Fault Zone belongs to the San Andreas set of active, northwest-
trending, right-slip faults in the southern California area (Crowell, 1962), it has not
been the site of a major earthquake in historic time, other than a M6.0 earthquake
near the town of Elsinore in 1910 (Richter, 1958; Toppozada and Parke, 1982).
However, based on length and evidence of late-Pleistocene or Holocene displacement,

Greensfelder (1974) has estimated that the Elsinore Fault Zone is reasonably capable
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of generating an earthquake with a magnitude as large as M7.5. Study and logging
of exposures in trenches placed in Glen Ivy Marsh across the Glen Ivy North Fault (a
strand of the Elsinore Fault Zone between Corona and Lake Elsinore), suggest a
maximum earthquake recurrence interval of 300 years, and when combined with
previous estimates of the long-term horizontal slip rate of 0.8 to 7.0 mm/year,
suggest typical earthquake magnitudes of M6.0 to M7.0 (Rockwell et.al, 1985). The
Working Group on California Earthquake Probabilities (2008) has estimated that there
is a 11 percent probability that an earthquake of M6.7 or greater will occur within 30

years on this fault.

San Jacinto Fault: The San Jacinto Fault is located approximately 61 to 81 miles

northeast of the site. The San Jacinto Fault Zone consists of a series of closely spaced
faults, including the Coyote Creek Fault, that form the western margin of the San
Jacinto Mountains. The fault zone extends from its junction with the San Andreas
Fault in San Bernardino, southeasterly toward the Brawley area, where it continues
south of the international border as the Imperial Transform Fault (Rockwell et al.,
2014).

The San Jacinto Fault zone has a high level of historical seismic activity, with at least
10 damaging earthquakes (M6.0 to M7.0) having occurred on this fault zone between
1890 and 1986. Earthquakes on the San Jacinto Fault in 1899 and 1918 caused
fatalities in the Riverside County area. Offset across this fault is predominantly right-
lateral, similar to the San Andreas Fault, although some investigators have suggested
that dip-slip motion contributes up to 10% of the net slip (Ross et al., 2017).

The segments of the San Jacinto Fault that are of most concern to major metropolitan

areas are the San Bernardino, San Jacinto Valley and Anza segments. Fault slip rates

on the various segments of the San Jacinto are less well constrained than for the San
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Andreas Fault, but the available data suggest slip rates of 12 £6 mm/yr for the
northern segments of the fault, and slip rates of 4 £2 mm/yr for the southern
segments. For large ground-rupturing earthquakes on the San Jacinto fault, various
investigators have suggested a recurrence interval of 150 to 300 years. The Working
Group on California Earthquake Probabilities (2008) has estimated that there is a 31
percent probability that an earthquake of M6.7 or greater will occur within 30 years
on this fault. Maximum credible earthquakes of M6.7, M6.9 and M7.2 are expected
on the San Bernardino, San Jacinto Valley and Anza segments, respectively, capable
of generating peak horizontal ground accelerations of 0.48g to 0.53g in the County
of Riverside. A M5.4 earthquake occurred on the San Jacinto Fault on July 7, 2010.

The United States Geological Survey has issued the following statements with respect

to the recent seismic activity on southern California faults:

The San Jacinto fault, along with the Elsinore, San Andreas, and other
faults, is part of the plate boundary that accommodates about 2
inches/year of motion as the Pacific plate moves northwest relative to
the North American plate. The largest recent earthquake on the San
Jacinto fault, near this location, the M6.5 1968 Borrego Mountain
earthquake April 8, 1968, occurred about 25 miles southeast of the July
7, 2010, M5.4 earthquake.

This M5.4 earthquake follows the 4th of April 2010, Easter Sunday, M7.2
earthquake, located about 125 miles to the south, well south of the US
Mexico international border. A M4.9 earthquake occurred in the same
area on June 12th at 8:08 pm (Pacific Time). Thus, this section of the
San Jacinto fault remains active.

Seismologists are watching two major earthquake faults in southern
California. The San Jacinto fault, the most active earthquake fault in
southern California, extends for more than 100 miles from the
international border into San Bernardino and Riverside, a major
metropolitan area often called the Inland Empire. The Elsinore fault is
more than 110 miles long, and extends into the Orange County and Los
Angeles area as the Whittier fault. The Elsinore fault is capable of a
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major earthquake that would significantly affect the large metropolitan
areas of southern California. The Elsinore fault has not hosted a major
earthquake in more than 100 years. The occurrence of these
earthquakes along the San Jacinto fault and continued aftershocks
demonstrates that the earthquake activity in the region remains at an
elevated level. The San Jacinto fault is known as the most active
earthquake fault in southern California. Caltech and USGS seismologists
continue to monitor the ongoing earthquake activity using the
Caltech/USGS Southern California Seismic Network and a GPS network
of more than 100 stations.

B. Other Geologic Hazards

Ground Rupture: Ground rupture is characterized by bedrock slippage along an

established fault and may result in displacement of the ground surface. For ground
rupture to occur along a fault, an earthquake usually exceeds M5.0. If a M5.0
earthquake were to take place on a local fault, an estimated surface-rupture length
1 mile long could be expected (Greensfelder, 1974). Our investigation indicates that
the subject site is not directly on a known active fault trace and, therefore, the risk
of ground rupture is remote.

Ground Shaking: Structural damage caused by seismically induced ground shaking

is a detrimental effect directly related to faulting and earthquake activity. Ground
shaking is considered to be the greatest seismic hazard in San Diego County. The
intensity of ground shaking is dependent on the magnitude of the earthquake, the
distance from the earthquake, and the seismic response characteristics of underlying
soils and geologic units. Earthquakes of M5.0 or greater are generally associated
with significant damage. It is our opinion that the most serious damage to the site
would be caused by a large earthquake originating on a nearby strand of the Rose
Canyon Fault Zone. Although the chance of such an event is remote, it could occur
within the useful life of the structure.
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Landslides: Based upon our geotechnical investigation, review of the geologic map
(Kennedy and Tan, 2008), review of the referenced City of San Diego Seismic Safety
Study -- Geologic Hazards Map Sheet 29 and stereo-pair aerial photographs (4-11-
53, AXN-8M-89 and 90), there are no known or suspected ancient landslides located
on the site.

Slope Stability: A gentle 4:1 (h:v) northwesterly descending slope exists across the

entire site. Slope stability analysis has been performed for the proposed project, and
is included in Appendix C. The overall site stability of the site is considered stable.
However, the southeastern area of the site is proposed to have a multi-family
apartment structure over parking level garages, that will require a large excavation
into the hillside slope. Based on our review of the architectural drawings dated
August 21, 2020, by Will and Fotsch Architects, excavations for the multi-family
structure garage basement and the detached single-family residences will require
shoring to prevent collapse of the walls of the excavation and destabilization of
adjacent properties and the alley. Shoring should be designed and constructed in
accordance with the criteria in the Conclusions and Recommendations section of this
report. Other areas of the site may require shoring where excavations greater than
5 feet in depth are proposed and space constraints prohibit the implementation of a
1:1 (h:v) temporary slope.

Liquefaction: The liquefaction of saturated sands during earthquakes can be a major
cause of damage to buildings. Liquefaction is the process by which soils are
transformed into a viscous fluid that will flow as a liquid when unconfined. It occurs
primarily in loose, saturated sands and silts when they are sufficiently shaken by an
earthquake.
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On this site, the risk of liquefaction of foundation materials due to seismic shaking is
considered to be very low due to the dense nature of the natural-ground material
and the lack of a true shallow static groundwater surface under the site. In our
opinion, the site has a very low potential for soil strength loss to occur due to a

seismic event.

Tsunami and Seiche: A tsunami is a series of long waves generated in the ocean by

a sudden displacement of a large volume of water. Underwater earthquakes,
landslides, volcanic eruptions, meteor impacts, or onshore slope failures can cause
this displacement. Tsunami waves can travel at speeds averaging 450 to 600 miles
per hour. As a tsunami nears the coastline, its speed diminishes, its wave length
decreases, and its height increases greatly. After a major earthquake or other
tsunami-inducing activity occurs, a tsunami could reach the shore within a few
minutes. One coastal community may experience no damaging waves while another
may experience very destructive waves. Some low-lying areas could experience
severe inland inundation of water and deposition of debris more than 3,000 feet
inland.

Historical wave heights and run-up elevations from tsunamis that have impacted the
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